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rent kinds, and it is necessary carefully to distinguish 
between them. Thus certain periodic movements occur 
only during the growth of the part, and cease entirely 
when the structure has become full-grown ; and the term 
“nutation” is restricted by Pfeffer to these recurrent 
movements during growth. In other cases periodic move¬ 
ments occur which are not determined by the growth of the 
part, but are due exclusively to the elongation and contrac¬ 
tion of certain portions of tissue; and these latter are called 
by Pfeffer “ movements of variation.” These movements 
of variation which occur so commonly in the Leguminosae 
are due to the action of more or less joint or hinge¬ 
like portions of the leaf. Nutations on the other hand 
which occur in very many leaves or petioles are due to 
unequal growth of the tissues, and not to the presence of 
a joint. "As the movements of nutation are dependent on 
the growth of the part, they cease when growth ceases ; 
and as the zone of maximum growth of the part changes 
its position, so also the seat of the nutation will vary. 
The movements of variation have a very different cha¬ 
racter, as they continue when the leaf is full-grown, and 
naturally, as they depend on a definite structure having a 
fixed position, they do not change their place during 
growth. The two forms of movement are very closely 
related, and jointed parts during growth often exhibit 
movements of nutation, thus showing the close relation¬ 
ship that exists between the two. 

Periodic movements, whether movements of nutation 
or of variation, are either entirely independent of external 
stimuli, or are conditioned by them. The former class 
are the “ autonomous ” or “ spontaneous ” movements, the 
latter are the “ paratonic ” or “ induced ” movements— 
“ Receptionsbewegungen,” and depend on the paratonic 
action of external agents, as, for example, light and heat. 
As a consequence of the paratonic action, the leaf makes, 
in addition to the simple to-and-fro pendulum-like move¬ 
ment, certain further oscillations with decreasing ampli¬ 
tude, which Pfeffer calls “Naclnvirkungsbewegungenbut 
which for v/ant of any better word we may call simply 
secondary movements. It is by the help of these “ secon¬ 
dary ” movements that Pfeffer explains the peculiarities of 
the daily periodic movements of plants. The first chapter 
of the work now before us is devoted to these general 
remarks on the movements. 

The second chapter treats of the mechanism of the 
induced movements evoked by alternation in illumina¬ 
tion, the so-called sleeping and waking of plants. These 
movements are either movements of variation, as in the 
Phaseolus vulgaris, or they are movements of nutation, 
as seen in the leaves of Impatiens noli-me-tangere and the 
flowers of Leontodon hastilis. The measurements of the 
movements are made by an instrument described and 
figured by Pfeffer as the Lever Dynamometer. 

The third chapter treats of the daily periodic move¬ 
ments. The subsequent chapters treat of such subjects 
as the mechanism of the daily movements, the intensity 
and internal causes of the movements, the influence of 
temperature and gravity, autonomous movements, and the 
like. A short chapter is devoted to the distribution of 
periodic movements. From it we learn that movements 
of variation are common in plants belonging to the Legu- 
minosae and Oxalidaceae. All the plants of an order do not 
necessarily show movements of variation. Thus in the 
Euphorbiaceae they occur in Phyllanthus ; while in Eu¬ 
phorbia we have movements of nutation. A short his¬ 
torical review and resume of results concludes this most 
interesting volume. W. R. M‘N AB. 

Jahresbericht der Meteorologischen Centralstation Carls- 
ruhe iiber die Ergebnisse der an dm Meteorologischen 
Stationen des Grossherzogthums Baden im Jahre, 1874, 
angestellten Beobachtungen. (Bearbeitet von Oscar 
Ruppell.) 

This report gives a very satisfactory discussion, by 
copious tables and accompanying remarks, of the meteoro¬ 


logical observations made at sixteen stations in the Grand 
Duchy of Baden during 1874. In addition to the tables 
usually printed in such reports, the temperature is given for 
the five-day means at all the stations. The monthly means 
of temperature, humidity, pressure, &c., include also the 
means of the separate hours of observation,—a feature of 
the report which deserves, from the important practical 
questions it throws light upon, to be more generally fol¬ 
lowed. The tabulation of thunderstorms shows each day 
on which these phenomena occurred at each of the stations. 
This method is greatly to be preferred to giving only the 
gross number for the separate months, since the data so 
published will be available in determining the periodicity 
of thunderstorms through the year,—an inquiry with 
which many interesting inquiries are intimately bound up. 
It is unnecessary to remark that 16 stations are miserably 
ina dequate as a representation of the rainfall over the 
diversified surface of the Grand Duchy. Future reports 
will doubtless show a large increase to the staff of rain- 
observers. The daily pressure is given for two stations, 
Carlsruhe (404 ft.), and Hochenschwand (3,322 ft.), but un¬ 
fortunately only the mean of the three daily observations 
is given, instead of one, or, better still, the whole three 
observations, it being only observations at particular 
hours which can be turned to account in charting the 
weather. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications .] 

Dr. Richardson’s Hygeia 

The eloquent address in which Dr. Richardson has sketched 
the possible Health City of the future might furnish matter 
for much discussion—among other points, the probable statistics 
of the community. The author contemplates the possible re¬ 
duction of the death-rate to 8 per 1,000 in the first generation, 
and to 5 or less in the next, as suggested by Mr. Chadwick. It 
sounds simple enough to talk of knocking 1 or 2 per 1,000 from 
a death-rate, and, so long as the rate is tolerably high, such as 
20 or more, the effect is not so startling, but when we come to 
such low figures as 8 and 5 the difference becomes enormous. 
Thus, whereas a diminution from 21 to 20 raises the expectation 
of life by only if years, a fall from 9 to 8 raises it by 9, from 
6 to S by 21 years, and from 5 to 4 by 40 years. We should 
thus have at 8 per 1,000 death-rate an expectation of life of 86 
years, and probable mean duration of 120, whilst there would 
be cases of old people living to 160. Again, at 5 per 1,000 the 
ages would be respectively 137 years for expectation at birth, 
and old people living on to 250 ; at 4 per 1,000 the expecta¬ 
tion would be 177, and old people would live to beyond 330. 
Compare these figures with Dr. Richardson’s closing address, 
where he claims a modest 90 years as the proper length of 
human life. 

Another aspect of the case is the probable increase of popu¬ 
lation, which we may thus calculate :—The mean birth-rate of 
England for the last 35 years is 33'8 ; if the death-rate be 5 the 
net increase would be 28 8 per 1,000. At this rate the popula¬ 
tion of Great Britain and Ireland would reach 66,000,000 by 
the year 1900, and, by the year 2000, no less than 1,120,000,000, 
or about the present population of the inhabited globe. At the 
same time the model City of Hygeia would more than double 
itself by the end of the present century, whilst, by the end of 
the next, its population would be 3,450,000, or as nearly as 
possible that of our overgrown metropolis. What check does 
Dr. Richardson contemplate to this inordinate hypertrophy f 

F. i>e Chaumont 


Photography .in the “Challenger” 

When the Challenger was fitted out, I was asked to prepare 
certain special dry photographic plates to go with her. X wished 
to give them the sensitiveness of wet collodion and unlimited 
keeping qualities, and the following letter from the chief photo¬ 
grapher on board is very satisfactory. The stains alluded to on 
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some occur from the shifting of tlie packing papers, and the 
faces of two plates then coming in contact:— 

“ H.M.S, Challenger , Yokohama, 15th June, 1875. 

“Sir,—It gives me great pleasure to acquaint you that the 
dry plates supplied to this ship three years ago are working 
well, being fully sensitive, notwithstanding the great trial that 
they have been subjected to—extreme cold and heat. On some 
plates I found damp spots on the film, which stain the picture, 
and hence I discard them ; but, on selecting plates, 1 travelled 
up 2,500 feet (where the wet process seemed impossible) and 
obtained perfect negatives. I would suggest that more sub¬ 
stance be placed between the plates, as I have found them 
sticking together^ and hence the same spots on each plate. I 
am using your new developer, which works well. 

“I remain, yours obediently, 

(Signed) “Jesse Lay, Photographer. 

“To Col. Stuart Wortley.” 

If at any time any scientific worker may be contemplating 
an expedition where highly sensitive dry photographic films 
might be of use, I shall be glad to place my experience at 
liis disposal, and give him formulae on which he can thoroughly 
and implicitly rely. H. Stuart Wortley 

Patent Office Museum, South Kensington, Nov. 8 


Bees and Clover 

In Nature, vol. xii. p. 527, it is stated that two nests of 
English humble-bees have been sent out to New Zealand,^ and 
that they are specially desired there for the purpose of fertilising 
the common clover. I suppose the red clover is meant, as the 
white is fertilised by the hive-bee, and the wonderful rapidity 
with which it has spread over the Australian colonies proves 
that it does not require any further assistance. 

The species of Bombus sent out is not mentioned in the para¬ 
graph, and it is not likely that Mr. Frank Buckland would send 
the wrong one ; but it is worth pointing out, as not being gene¬ 
rally known, that the commonest of the humble-bees {Bombus 
terresiris ) does much more harm than good to many of our 
flowers. I have for several years watched the humble-bees, and 
I never saw this species go to the mouth of the corolla of the red 
clover. As far as my experience goes, it invariably bites a hole 
at the base of the flower and extracts the nectar from that open¬ 
ing, so that it is of no use in carrying the pollen from one flower 
to another. All the other species of humble-bees that I have 
noticed go to the mouth of the flowers, and they alone are useful 
in their fertilisation. 

The common scarlet-runner or pole-bean is entirely dependent 
on the visits of bees for the fertilisation of its flowers, and I have 
lately seen an instance where the attentions of Bombus terresiris 
were mischievous and hurtful. A friend of mine, living near 
Finchley, had a late sowing of scarlet-runners rendered barren 
by their operations. The smaller humble-bees did not visit his 
garden, and Bombus terresiris cut holes at the base of both the 
expanded flowers and the unopened buds. The hive-bee with 
some trouble, by pushing between the petals, can get at the 
nectar and sometimes fertilises the flowers, but as soon as the 
humble-bee commences to cut holes at the base it seeks for these 
perforations as a readier means of access. 

At the beginning of the season some of the Bombus terresiris 
will be seen visiting the flowers of the scarlet-runner in a legiti¬ 
mate manner, but they soon learn that it is easier for them to 
get at the nectary by cutting holes at the base, and later on their 
acquired experience teaches them to attack the buds in the same 
manner. Large gaping flowers such as the Nasturtium and the 
Fox-glove are fertilised by this species, but to most of the narrow 
tubular ones its visits are injurious. 

I hope therefore that it is not Bombus terf'estris (the common 
large yellow-banded kind) but some other species of the genus 
that has been sent to New Zealand, and if so it will be a most 
valuable addition to tbe fauna of the country should it be succes- 
fully acclimatised. 

In sending humble-bees to a distant country I believe the best 
plan would be to dig up the fertilised queens, in winter, out of 
the ground where they hybemate, and forward them in their 
dormant state packed in earth kept cool by ice. 

Cornwall House, Ealing Thomas Belt 


Cherry Blossoms destroyed by Squirrels 
The very general interest exhibited in your columns some 
time since in regard to the destruction of flowers by birds, leads 
me to report the following observation. 


I have noticed repeatedly here in New England that the 
common red squirrel ( Sciurus Hudsonius , Pall.) is extremely 
fond of flowers, aud I am inclined to believe that in this im¬ 
mediate vicinity lie destroys far more flowers than any bird. 
The squirrel in question, though smaller than the common 
squirrel of Europe (*9. vulgaris , Linn.), bears a close resemblance 
to the latter. We have field-mice also -whose habits so closely 
resemble those of the squirrel that it seems highly probable that 
mice as well as squirrels often aid in the destruction of flowers. 
For cherry blossoms in particular our squirrel has a well-nigh 
insatiable appetite. 

Having lived for several years upon the edge of a consider¬ 
able belt of woodland, I have been surprised to witness the 
extent of the devastations of the squirrel in this particular, and 
have watched their operations with no little interest. The 
flower is bitten from its stalk precisely as a nut would be, and 
held between the paws of the animal while the little ovary at 
the base of the blossom is eaten. All this is the work of but a 
moment, since the edible morsel is exceedingly minute. The 
flower is then dropped to the ground, seemingly in a perfect 
state, since the petals are untouched, and remain adhering to 
the calyx. I have noticed that one squirrel working by himself 
will destroy in this way two hundred blossoms or more in the 
early morning of a single day. On examining the discarded 
flowers it appeared that they were in no wise mutilated excepting 
that the ovary had been bitten from thej>edicel in every instance. 
Freshly opened flowers seem to be preferred. At all events the 
very first blossoms of the spring are eaten, and the destruction 
of flowers is largest in the early days of the blossoming. As 
soon as the flowers have become somewhat mature, the squirrels 
leave them, and they neglect the immature cherries also until 
near the time of ripening, when they again attack them, both 
for the sake of the fleshy part of the fruit and of the kernel. 
With respect to the fruit, however, the squirrels are far less 
harmful than birds, since the latter descend upon it in over¬ 
whelming force. The red squirrel has long been detested by 
American gardeners because of his destruction of pears, the 
choicest of which he gnaws in two, for the sake of their seeds 
merely, but I am ignorant whether anyone has hitherto called 
attention to his fondness for the blossoms of fruit-trees. 

I have occasionally noticed the rose-breasted grosbeak 
(Guiraca Ludcviciana, Linn.) plucking cherry blossoms, or 
perhaps the unopened flower-buds, at the same time with the 
squirrels, but the birds ate leaf-buds from an adjacent ash tree 
as often as they ate the cherry flowers, and the number of 
blossoms destroyed by the birds was insignificant in comparison 
with the work of the squirrels. 

F. II. Storer 

Bussey Institution of Harvard University, Oct. 20 
Plagiarism 

A friend has just called my attention to the letter of Mr* 
Boyd Dawkins in last week’s Nature under the head of 
“ Plagiarism.” Mr. Dawkins may have found out by this time 
that he has made a mistake to my detriment, but I am bound to 
reply to his letter. 

The map accompanying the article “The Early Geography of 
the British .Isles ” ( Leisure Hour, July 1874), which Mr. Boyd 
Dawkins says is a reproduction of one he published in 1871, is 
in reality the well-known map first issued by Sir Henry de la 
Beche more than forty years ago, with the addition of hypotheti¬ 
cal river-courses (indicated in the first instance by Mr. Godwin- 
Austen) and submerged forests, the said river-courses having 
sinCe been more completely and strikingly pourtrayed by Mr. 
Dawkins, whilst I have added to the submerged forests. 

The Leisure Hour map is thus a composite production. 
Beneath it, so far from there being no reference to its various 
authors, are the words: “After Sir Henry de la Beche and 
Mr. God win-Austen, F.R. S.” (I regret to find Mr. Dawkins’s 
name is not placed on the map as well); whilst in the text of the 
article are the words: “See a paper by Mr. Boyd Dawkins, 
.F.R.S., in 4 Hardwucke’s Popular Science Review’ for October 
1871.” 

I can only suppose Mr. Dawkins had not given due attention 
to the Leisure Hour map and its accompanying article when he 
wrote his letter off San Francisco. If he had, I disallow his 
exclusive claim to the one hundred fathom line of the British 
seas, the submerged forests, and (with the modification above 
mentioned) the hypothetical river-courses. 

8, Walterton Road, W., Nov. 8 Henry Walker 
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